We present a reliable algorithm for solving, homogeneous or inhomogeneous, nonlinear ordinary delay differential equations with initial conditions. The form of the solution is calculated as a series with easily computable components. Four examples are considered for the numerical illustrations of this method. The results reveal that the semi analytic iterative method (SAIM) is very effective, simple and very close to the exact solution demonstrate reliability and efficiency of this method for such problems.
Introduction:
In many practical problems, we come across with a differential equation which cannot be solved by one of the standard known methods .Various methods have introduced for obtaining numerical solution to these problems with a high degree of accuracy. One of these problems is the delay differential equations DDEs. Real life problems of delay differential equations are of great importance .One reason for this importance is that they describe processes with "after effects", that is, time lag (if the independent variable denotes time), In fact, many applications in the field of mechanics, physics, biology, economics, ecology models and others were expressed in terms of delay differential equations such as control systems, mixing of liquids, population growth, etc. see [1] .
The delay differential equation DDE could be written in the form [2] ,
As equivalently:
The tardiness are always non negative, it may be positive constants or functions of t or functions of t and y itself. And L is a differential operator given by ( ) DDEs were solved analytically and numerically using several methods see [3, 4, 5, 6, 7] . In this paper, we solve some DDEs of type (ii) with initial conditions like Pantograph Equation using semi-analytical iterative method SAIM which is a new technique developed by Temimi and Ansari to solve an ordinary differential equations with boundary conditions [8] and it has been proved that its reliable, promising and powerful .The attractive property of this method is directly executed in a manner straightforward without utilizing linearization, discretization and restrictive assumptions. The approximate solution we obtain is more accurate than the other solutions that can be obtained using other approximate methods.
Description of The Method:
This section describes the main steps of the semi analytical iterative method. It is known that any differential equation can be written as :
where t is the dependent variable, ( ) is an unknown function, f(t) is a known function, L is the differential operator that we have already mentioned, N is a non-linear operator and B is a boundary operator.
To find out how this method works, the following steps as follows:
Step 1 : solving
to get ( )
Step 2 : The next iterate is
By solving this equation, we get ( )
Step (3) : we construct a simple iterative to get the solution of (2) , which is
The solution of this equation gives the approximate solution of (2). This method is characterized by being easy in application, economical in time and gives accurate results compared with other numerical methods mentioned in [3, 4, 5, 6] as we shall see next section. In this section, we will solve some examples of delay differential equations of type (ii) were the delay is a variable and their formula as follows
Numerical Examples:
is a given function and ( ) we use SAIM and MATLAB for a very accurate approximate solution and to demonstrate the efficiency of the method .
Example 1 :
Consider the non -linear delay differential equation of first-order [3, 5] :
Firstly, to find we take
By applying SAIM we get:
( ) The next step is finding as follows:
where ( ) and it has the solution ( ) .Next, to find we start with ( ) ( ) , thus ( ) Continuing by the same way and with using MATLAB we get and so on. In this example, we found the solution till 
Example 2 :
Consider the nonlinear delay differential equation of secondorder [6] :
The exact solution is ( ) .
By the same way used in the previous example, to find we take
( ) The next step is finding as follows: Consider the non -linear singular delay differential equation of second-order [6] :
To find we take ( )
By applying SAIM we get: ( ) the next step is finding as follows: 
Example 4:
Consider the non-linear delay differential equation of third-order [5] :
where ( ) and its solution is: 
Analysis of Error:
The error plays a pivotal role in approximate solutions. It shows that the accuracy and rapidity of the used method .Whenever a lower error is shown, more accurate solution and closer to the exact solution is obtained.
Approximate solution are usually used to find solutions to some problems that cannot be solved in analytical mathematics. This means there is an error amount we have to calculate. If one can find the exact error, then the exact solution will be found. This means finding the exact error is not possible. Thus, we seek to find an approximation of the error (i.e. a value which is not exceeded by error).
For the method used in this paper, we analyze successive errors that can be expressed as follows: 
